Abstract. This chapter focuses on co-creation as the way to engage different stakeholders with everyday urban environments based on equality, diversity and social cohesion. It presents the relationship of co-creation and inclusiveness of public open spaces together with different aspects of co-creation related to issues of publicness and space. It discusses why and how co-creation must take into consideration the characteristics of the comprehensive spatial development processes. It suggests that co-creation is a wider concept than co-design and is a multistage process that contributes to inclusive public spaces, providing measures for social sustainability of place. This chapter argues that digital tools may help to overcome challenges of co-creation and provide an opinion on the contribution of digital technologies to the co-creation process by engaging people in the design, use and management of public spaces, providing new resources for interaction and users' empowerment. For that it presents an overview of the possible contribution of digital technologies to support inclusiveness of the co-creation processes that is structured by typologies of digital tools and their possible interlinking with the steps of the co-creation process. To improve the understanding of such possibilities it critically addresses strengths and weaknesses of using digital tools for co-creation and inclusiveness and provides recommendations for their further development.
Introduction
Public spaces are defined by UNESCO (2017) as "social space that is generally open and accessible to people". Public spaces are regarded as democratic if they are constituted with forms of participatory democracy, meaning a "variety of processes providing people's involvement in decision-making and the rights to participate in society" (Maduz 2010; Omtzigt 2009; Parkinson 2012) .
Social inclusion contributes to provision of participatory democracy of the public places in design, use and their management and neglecting it can have detrimental consequences for a success of the public places (IGOP 2017) . However even in the democratic societies the exclusion can be obvious, and in many cases, has to be addressed between the lines. Social inclusion defined as "the process of improving the terms of participation in society, particularly for people who are disadvantaged, through enhancing opportunities, access to resources, voice and respect for rights" (UN 2016) .
Active participation in design, use and management of public spaces can be facilitated by the following methods:
• Public participation, defined as a "two-way communication and collaborative problem solving with the goal of achieving better and more acceptable decisions" (Atkinson et al. 2003; Creighton & Creighton 2008 ).
• Community engagement is a dimension of public participation and "a process of inclusive participation which supports mutual respect of values, strategies, and actions for authentic partnership of people affiliated with or self-identified by geographic proximity, special interest or similar situations to address issues affecting the well-being of the community" (Jones and Wells 2007) .
• Co-creation process as a special type of collaboration, where people are working or acting jointly with others to create something that is not known in advance. "Cocreation is an act of collective creativity" (Sanders and Stappers 2008) .
It is notable that the co-creation method is fundamentally different from public participation and citizen engagement. It increases opportunities for achieving social inclusion in public places because it recognises the decision-making rights of people, produce a new public value, promote of community self-organisation and empowerment of the excluded. (Leading Cities 2014; Sanches and Frankel 2010) . It has a potential for overcoming the limitations of time and geography and may allow a significant leap in the scale and influence of public involvement" (Leading Cities 2014) . Whereas public open spaces involve both spatial as well as social structures, their characteristics are as much formed by the activities, attitudes and perceptions of people as they are by physical setting, features and elements. Moreover, the presence or absence of people defines the character and spirit of public place, influences its attractiveness, and forms its visual appearance, extending the concept of co-creation beyond planning and design activities to the area of implementation, use and management of place as well. Being public, such places should also cater for diversity of population, allowing people of all ages, sizes, abilities and disabilities to use and enjoy public places. Providing facilities for one group of users should result in solutions that addresses the needs of many other groups. Aspects of equality and inclusion within processes of co-creation are challenging.
From here the co-creation process in design, use and management of public open spaces is investigated further as an advanced process of participative democracy and a necessary condition of a more inclusive society. Thus, inclusiveness is considered to underpin the philosophy of co-creation processes and is implemented through inclusive indicators, including collaboration of uses, empowerment of community, interactivity, connectivity, equality, accessibility, efficiency, convenience and flexibility (Design Council 2017; CABE 2006) . However, in reality it is difficult to accomplish all of them. Thus, it is accepted that inclusiveness in co-creation process can be achieved on an offset basis, where the achievement of several inclusive indicators compensates for, or offsets, others.
The chapter studies co-creation processes in public spaces in its wider context and investigates advantages of using digital tools to support co-creation activities and facilitate inclusiveness of public places.
Co-creation Within the Context of Public Open Space
Initially, the term co-creation has been used as an innovation management term and a form of economic strategy. It was defined by Prahalad and Ramaswamy as part of a product development and business strategy as "the joint creation of value by the company and the customer; allowing the customer to co-construct the service experience to suit their context" (Prahalad and Ramaswamy 2004) . Surprisingly, it is less common in 'creative' disciplines like architecture, urban planning and design. There collaborative approaches are defined as public participation, participatory design, cooperative design, co-design, hands-on urbanism and similar. However, such concepts are not covering all the important and relevant aspects of the co-creation related to comprehensive spatial development but represent its individual parts and units of the wider context.
Co-creation for spatial development means a joint development, generation, production and creation of new proposals of "contextual and unique solutions" that are based on specific, local and personal knowledge and skills, potentials and opportunities as well as problems, and obstacles of the community and place. In the Co-Creating Cities publication prepared by Leading Cities in 2014, the co-creative process is defined by nine key characteristics. These are: "systemic, innovative and productive, collaborative, diverse, hierarchy-flattening, bi-or multi-directional, repeated and intense, mutually beneficial and trusted and transparent" (Leading Cities 2014).
Co-creative techniques give communities and individuals more direct involvement in defining their needs and priorities, collaboratively finding solutions, influencing decisions and achieving better outcomes. This process requires a transparency of a cocreation process as well as good, supporting tools and methodologies for information and ideas flow among stakeholders, their interaction and mutual development of knowledge and skills. That produces significant challenges in terms of the time and costs required to effectively engage stakeholder groups and to create accessible representations that help citizens in their participation and engagement. The requirement to process a huge amount and complexity of information could create barriers for a successful co-creation process.
An even bigger challenge is to successfully address the aspect of "common benefits for the whole community," which is especially relevant in the context of public open space. To be "inclusive and collaborative" means to be a process accessible to all, involving and equally addressing different context-related stakeholders, from public authorities, experts, NGOs to entire publics, and foster cross-sectoral cooperation. Therefore, it should incorporate a variety of principles, methods and tools to encourage and support the participation and transforms stakeholders from "passive audiences" to "active players". Very important aspect for the long-term reliability and successfulness is 'credibility'. That means, that participants and all others concerned can trust and feel confident about the aims, issues and process development and see evidence that their views have been considered. This also means that all sources of information, creative process steps and decision-making elements are transparent and verifiable within the whole process.
To be "open and responsive" is not only sharing and deciding but also developing and doing things, which is flexible enough to respond and adapt to social and spatial context and change. And has no pre-defined optimum solutions or preferences. Such approach is neither top-down nor bottom-up but shares power between government, citizens and other stakeholders, and creates partnership for consensus.
Co-creation is also a co-learning process, in which stakeholders learn from one another and participants assist each other to develop better solutions and improve the quality of life and local environment of the whole community in the long-term.
Creating new dimensions of collective creativity on each stage of co-creation from identification of the problem to implementation of results and managing outcomes, provide people an equal opportunity to engage in the decision making, where everyone can be creative and contribute to the place making. Integration of resources during cocreation improves the adaptability of co-creation process. The flexibility of the process achieved by integration of knowledge of different users and understanding that, what is being created can be changed by the community.
To effectively use all the potentials of the co-creation approach for the development of public open spaces, it is necessary to understand it in its broader sense. That means taking into consideration also aspects of spatial setting and social functioning of public open space. To achieve this, the concept of co-creating public open spaces must include all stages of the spatial development process and address all types of related collaboration activities. That is: involving end users (citizens) and other relevant stakeholders, sharing information and local knowledge, collaborating on data gathering, expressing opinions, needs, wishes and values, defining priorities visions and aims, decision making as well as the placemaking with different participatory planning and co-design activities, co-management.
When dealing with public spaces, the co-creation aspects of actual activities and creativity of users in real time and space, may be sometimes even more relevant for successful development of the place and its inclusiveness. Involving citizens into implementation and management of real public open space opens another dimension of co-creation, the dimension of actual 'doing'. It means co-producing, the physical, spatial solutions, interventions, values, identities, contents and messages thus coforming and co-developing spatial and social characteristics of place.
This wider understanding of possible acts of co-creation for public open space development is in line with the Four-D Model for Civic Engagement, defining four important categories of engagement: "Discover, Debate, Decide and Do" (Digital Engagement Cookbook 2017) . By the scheme bellow ( Fig. 1) , we present the interrelation between co-creation approach and open space development. It demonstrates how co-creation extends to the "DO category", thus the co-creating activities of implementation, use and management of place. To better explain how the co-creation could be applied into the comprehensive spatial development process, it presents different relations to some more often used aspects and methodologies.
With suitable design of place and its elements (especially when using opportunities of new technologies) such co-creation of real places could be extended in time as its permanent adaptability and responsiveness to users' interventions and needs. Many new technologies such as touch screens, interactive surfaces and elements, smart furniture and other responsive environmental systems using sensors and actuators, embedded sound and video systems, microclimate control systems and similar, are offering a wide range of possibilities for users to temporarily or permanently change, adapt, personalise the place or respond to it by their activities and ways of use.
Using Digital Tools for Co-creation and Inclusiveness
The use of new technologies in our everyday life for work, education and leisure is becoming a reality as well as big challenge for urban development. Information and communications technologies (ICT) and digital literacy are increasingly necessary to engage in everyday social activities -to access public information, to bring together different kinds of knowledge, to facilitate communication and collaboration between a growing number of projects and initiatives, to communicate with social networks, to spread new skills and abilities, etc. Digital transition will not automatically provide us with inclusive society, but it can contribute to "building more equal, fairer and empowering society provided that there is a political will".
In the process of co-creation of public spaces, ICT can be a useful tool to overcome challenges and to achieve inclusiveness of public spaces, providing different types of assistance and contributing to equality and accessibility of co-creation process (Table 1) . Digital tools are suitable for all age groups; they provide different forms of outreach to all, and an option of equal access to the internet and to important online resources.
The combination of offline and online tools is beneficial for changing the demographics of community engagement. Digital tools can assist in learning new skills and getting a new knowledge and sharing information. They can be especially supportive to particular groups of people (for example disabled users and young people) as may improve access and use of places for disabled people, encourage them to be socially active and increase opportunities that a place can offer to them. 
There is a big choice of digital tools available for the co-creation of public spaces. There are mobile applications, digital platforms, digital social networking websites, social media channels, blogs, site-specific media experiences, etc. These tools support either the whole process of co-creation of public spaces or its specific activities as presented in the overview table.
Examples of platforms that support the whole process of co-creation of public spaces include StickyWorld (StickyWorld 2017) and YouCanPlan (YouCanPlan 2017). There are also more general co-creation platforms, initiated by platform owners, or their partner organizations which could be used in any industry, for example Open-IDEO (OpenIDEO 2017) and Quirky (Quirky 2017 There are city-specific co-creation projects, which use their own digital platforms with a strong local identity aiming to empower local communities to take ownership of changes in cities and combining online with offline approaches. OrganiCity is an EUfunded project, for co-creative practices in Aarhus, London and Santander, challenging mobility, air quality and urban regeneration. Zo! City was launched in 2010 in southeast Amsterdam (Netherlands) by TransformCity. It is based on storytelling to make the platform easy to engage with (Transform City 2015). Co-creation platforms Medellín (Medellín 2017) and Better Reykjavik (Citizens Foundation 2017) allow citizens to play a key part in the transformation of the city. They are designed for citizen solutions to these city's urban challenges. The Nooks and Crannies co-creation project and platform focused on local improvements in Bristol (UK) for the redesign of a link bridge and access lane (Hands on Bristol 2014). These platforms are "fragmented and uncertain on the demand-side and lacking common standards in the supply-side" and are not well-connected to "rapidly growing data" (European Innovation Partnership 2016). A common framework of co-creation process in cities should be established, so it can be applied to the needs of particular cities or places.
Platforms that support the whole process of co-creation are able to provide a high level of transparency of the process, activities and outcomes of co-creation, which motivates users to get engaged with the project (Nambisan and Nambisan 2013). It is argued that digital tools are successful in facilitating inclusiveness of co-creation process in public spaces and that they are good for supporting inclusive indicators (Table 2) . Table 2 . Advantages and disadvantages of using digital tools for inclusive co-creation of public spaces.
Indicators of inclusion
Advantages of using digital tools for inclusive co-creation of public spaces Disadvantages of using digital tools for inclusive co-creation of public spaces Empowerment of community
• Assisting in giving people decision making powers, dialog and control • Personalize public spaces
• Requires a moderator, manager and facilitator. 
Advantages of using digital tools for inclusive co-creation of public spaces Disadvantages of using digital tools for inclusive co-creation of public spaces 
Flexibility
• Providing different forms of participation, connected to understanding, improvement, and subversion of urban issues • Providing different forms of outreach to different stakeholders • Designed for a specific purpose.
• Choosing the most appropriate type and form of outreach
• Cybersecurity Digital tools can be used to generate citizen empowerment by improving collaboration, dialog and control in co-creation process of public spaces and giving people decision making powers. At the same time, portable technologies have an ability to personalize public spaces through users' maps, photos, experiences, etc., which give people a feeling of personal belonging (Iaconesi and Persico 2013) .
Digital tools can improve the efficiency of collaboration in co-creation process of public spaces. The support of digital tools in tasks that requires, scale, speed, interactivity, connectivity "is not a luxury, but a non-negotiable necessity" (Bhalla 2016) . It makes the logistics simpler and brings a community into contact with the co-creation process. It provides more robust data collection and its analysis, categorization, redistribution of information and acquiring new skills. Online dialogues are less costly, quicker and easier to arrange, and can involve a much larger number of stakeholders and citizens (Viegas et al. 2007; Sinclair et al. 2007) .
Digital tools can be applied in layers to address different objectives of co-creation in public spaces making the process more flexible and user orientated. For example, they can contribute to generation of ideas, which involves understanding, discussion of urban issues, refinement of features and co-creation (Janner-Klausner 2017; Bhalla 2016).
Technology-enabled approaches, providing different types of assistance, may contribute to equality and accessibility of co-creation process. They are suitable for all age groups; provide different forms of outreach to all, and an option of equal access to internet and to important online resources. Digital tools can be more attractive to particular groups of people (for example disabled users and young people) as they improve access and use of places for disabled people, encourage them to be socially active and increase opportunities that a place can offer to the users. They provide references to culture, heritage and public art in a digital format, which is very attractive to young people. Digital tools can assist in learning new skills and acquiring new knowledge. The combination of offline and online tools is beneficial for changing the demographics of community engagement.
Digital tools may encourage interactivity in co-creation of public spaces. They can support public debates, exchanging views, interpreting urban information, and enabling participants to express their creativity. They provide a variety of entry points to consultation and transparency around decision-making processes. The application of digital tools can provide a convenient and flexible way to co-create public spaces. These tools allow people to choose the appropriate methodology for the project that can be designed for a specific purpose at convenient time and place for participation, while at the same time respecting people's privacy. They assist in overcoming distance, to move through different layers of spaces and time. They can create boundaries, memories and read/write publishing spaces.
There are challenges of management, both personal and digital, in using IT tools for the co-creation of public places. Online co-creation processes require an experienced moderator as well as a manager and a facilitator. There are differences in participant confidence which should be considered when engaging different stakeholders in cocreation processes. Cybersecurity, targeted filtering, fake information, gender and racial bias embedded into various digital algorithms are challenges that should be addressed. Exclusion from communications and lack of ICT access, defined as service exclusion and considered as a dimension of social exclusion, are also known under the label 'digital divide' and should be resolved at the government level (Sinclair et al. 2007 ). There is evidence that lack of access to ICT can foster disadvantages "in a direct way, relating to access to services and opportunities or indirect way, relating to local relationships and social capital" (Servon and Nelson 2001; Pantazis et al. 2006) . Unaffordable costs, lack of awareness and trust to go online, luck of digital skills and communications literacy can lead to self-exclusion (GOV. UK 2014). These individuals are unable to participate in normal social life are "condition of 'partial citizenship" (Sinclair et al. 2007 ).
Discussion and Conclusions
The co-creation of public open space is a way to engage different stakeholders with the everyday urban environment, based on equality, diversity and social cohesion. To appropriately address all the complexities of public space development, it should be considered a multi staged process, involving all phases of spatial development. That means addressing all types of related collaboration activities, including citizen engagement, sharing and interpreting information, co-learning, collaborating, expressing opinions, defining priorities, refining ideas, making decisions, creating common values, implementing solutions, monitoring, etc. In this way, positive outcomes of co-creation in public spaces exceed features of the final product, a spatial solution. It has a very strong potential to enrich the community life by creating interaction between the community members, to develop a local sense of place through active engagement with it, as well reducing vandalism and urban alienation.
However, it is difficult to involve diverse groups of people (e.g. academics, business people, non-profits, public servants, citizens) with different expectations regarding pace, style of work and timelines. The difference between experts and the general citizens, or between scholarly knowledge and informal knowledge, can also create conflicts and boundaries between stakeholders and undermine the legitimacy of the process. Any inequities that exist between groups of people involved should be balanced and effectively mitigated. Inclusive strategies for engaging hard-to-reach stakeholders, continuing dialogue, establishing partnerships and carrying out collaborative work should be introduced, while involving users in the process through workshops, user generated content, data collection, prototyping, or other activities, in order to get them engaged around the urban problem and suggest a solution.
This chapter argues that digital tools can be very useful to overcome different challenges of co-creation. They may provide different types of assistance for all age groups, contribute to equality and accessibility of co-creation process, enable learning new skills and promote healthier lifestyles. The overview of available digital tools proves there is a wide choice available for co-creation of public spaces, supporting either the whole process or its specific activities.
Many examples collected during the Cyberparks Project indicate that digital tools can contribute to a better understanding of public places, social networking, collaboration and community involvement (Cyberparks Project 2016). Introducing a digital layer to the existing public space for co-creation in real time and place may further improve an inclusive dimension of public place in physical and digital terms.
'Decoding', 'debugging', and 'hacking' in public space are forms of participation, connected to understanding, improvement, and subversion of urban issues, which follows the main objectives of co-creation (Dork and Monteyne 2011) . They assign roles to citizens and propose a range of activities to change the perception and reality of urban relations. Decoding involves publishing of data and spatial knowledge and its interpretation. The digital tools that can help to "decipher urban code" and "make sense of urban information streams", focusing on specific aspects of urban life, and making the issues more accessible, interactive and visual. By filing 'bug reports', citizens can report on urban issues by web-based forms. 'Hacking' public place is another way to reach the public by creating prototypes of change and spreading them like computer viruses.
Surprisingly, the wide range of opportunities of the use of ICT is still poorly recognized and discussed among urban planners and designers (Houghton et al. 2014 ). There are many specific challenges related to the planning processes from the both perspectives, use of ICT and co-creation. To effectively use the co-creation approach for planning and design of public open spaces it is important to closely relate and adjust all different aspects as well as different types of ICT tools to the particular stages of the spatial development timeline. New projects, as for example C3Places (C3Places 2018), are turning the focus also on planning and development aspects of quality of place, exploring how different potentials of ICT could be better understood and integrated into the POS development practice.
Finally, it is important to point out, that digital tools may be used also as a part of the design of place and its elements to attract co-creation and enable permanent adaptability and responsiveness of public open space. Many new technologies such as touch screens, interactive surfaces and elements, smart furniture and other responsive environmental systems using sensors and actuators, embedded sound and video systems, microclimate control systems and similar, are offering a wide range of possibilities for users to temporarily or permanently change, adapt, personalize the place or respond to it by their activities and ways of use.
